Abstract. We consider the following perturbed system of functional equations
Introduction
In this paper, we study an asymptotic expansion of solution in the small parameter e of the following system of functional equations In [1] , system (1.1) is studied with p = 1, ft = [-6,6], m = n = 2, &ijk = 0 and Sijk binomials of first degree. The solution is approximated by a uniformly convergent recurrent sequence and it is stable with respect to the functions gi.
In [2] , we have studied a special case of (1.1) with p = 1 and Q = [-6,6] or Q an unbounded interval of R. By using the Banach fixed point theorem, we have obtained the existence, uniqueness and also stability of the solution of the system (1.1) with respect to the functions gi. In the case of aijk = 0 and S^k being binomials of first degree, g G C r (ft;R n ) and ii = [-6 ,6] we have obtained a Maclaurin expansion of the solution of system (1.1) until the order r. Furthermore, if gi are polynomials of degree r, then the solution of system (1.1) is also a polynomial of degree r. Next, if gi are continuous functions, the solution / of (1.1) is approximated by a uniformly convergent polynomial sequence. Afterwards, these results have been extended in [3] to the multi-dimensional domain ft C R p , S^k being affine functions. Furthermore, we also give a sufficient condition for the quadratic convergence of the system of functional equations [3] .
In this paper, we consider three main parts. In Part 1, by using the Banach fixed point theorem, we prove the existence and uniqueness of the solution of system (1.1). In Part 2, we give a sufficient condition for the quadratic convergence of the system of functional equations. In Part 3, we prove that if $ e C N (R]R) and X^fcLi SILi max i<j<« l^jfcl < 1, then an asymptotic expansion of the solution of system (1.1) up to order N + 1 in e is obtained, for e sufficiently small. The results obtained here relatively generalize the ones in [1] [2] [3] .
Notations, functions spaces
A point in R p is denoted by x = (xi,..., x p ). We call a = (ai,..., a p ) € Z+ a p -multi-index and denote by x a the monomial a;" 1 a P denotes a differential operator of order |a|. We also denote a! = c*i!... a p \.
With ft a compact subset of i? p , we denote by X = C(fJ; R n ) the Banach space of functions / = (/i,..., /") : ft -» R n continuous on ft with respect to the norm n 
Given M > 0, we put
KM = {feX:\\f\\x<M}.
Then, we have the following Lemma.
LEMMA 2. Let (Hi)-(Hi)
hold. Then, we have
The proof of this Lemma 2 is straightforward and we omit the details.
• Then, we have the following Theorem. Then the sequence {<7^} converges in X to the solution / of (3.2) and we have the error estimation 
The second order algorithm
In this part, we consider the algorithm for system (1.1) We can easily check that T" : X -> X and
\\T v f-Tj\\ x <* v \\f-f\\ x
for all /, / € X. Then using the Banach fixed point theorem, there exists of a unique function G X being solution of system (4.2)-(4.4).
•
We make the following hypotheses: Then we take /<°> = m
Asymptotic expansion of solutions
In this part, we assume that the functions Rijk, <Sijfc,5, $ and the real numbers a,ijk,bijk,M satisfy the assumptions (H i )-(H 5 ), respectively. We make the following hypothese:
$eC N (R;R).
We consider the perturbed system (3.2) , where e is a small parameter |e| < e". Put L = I -B. 
LET US CONSIDER THE SEQUENCE OF SOLUTIONS

